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DETAILED ACTION 

Election/Restrictions 

This communication is responsive to the applicant's Election Requirement dated 
9/14/2005. 

Applicant's election with traverse of Group I (Claims 1-8, 20-40) is 
acknowledged. There is no ground presented for the traversal on the claims election. 
Therefore, the transversal is not found persuasive because it's non-responsive. 

The requirement is still deemed proper and is there FINAL. 

Claims 9-19, 41-49 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in the reply 
filed on 9/14/2005. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 5, 28, 29, 30 and 36 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 5 recites the limitation "the B-format encoding scheme" in line 2 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 



Application/Control Number: 09/806,193 Page 3 

Art Unit: 2644 

Claim 28 recites the limitation "each weight" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. The examiner suggests 
making this claim dependant upon claim 27 to resolve the lack of antecedence. 

Claim 29 is rejected because it is dependant upon the rejected claim 28. 

Claim 30 recites the limitation "the spherical harmonic functions" in line 1 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. The 
examiner suggests making this claim dependant upon claim 29 to resolve the lack of 
antecedence. 

Claim 36 recites the limitation "the loudspeakers" in lines 2,3 of the claim. There 
is insufficient antecedent basis for this limitation in the claim. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3, 5-8 and 20-31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by McGrath (US 6,259,795 B1). 

With respect to claim 1, McGrath discloses a method for positioning of an audio 



signal comprising steps of: selecting a set of spatial functions, each having an 
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associated scaling factor; providing a first set of amplifiers and a second set of 
amplifiers, the gains of the amplifiers being a function of the scaling factors (col. 5 In. 7- 
13); receiving a first audio signal (fig.2 #9); providing a direction representing the 
direction of the source of the first audio signal (fig.2 #1 1 , col.4 ln.40-50); adjusting the 
scaling factors depending on the direction (col.5 ln.7-13); applying the first set of 
amplifiers to the first audio signal to produce first encoded signals (fig.3 #41-44); 
delaying the first audio signal to produce a delayed audio signal (fig.3 #31 , col.4 ln.57- 
65); and applying the second set of amplifiers to the delayed audio signal to produce 
second encoded signals (fig.3 "not labeled"). 

With respect to claim 2, McGrath discloses the method of claim 1 wherein the 
spatial functions are spherical harmonic functions (col.4 ln.7-26). 

With respect to claim 3, McGrath discloses the method of claim 2 wherein the 
spherical harmonic functions include at least the first order harmonics (col.4 ln.7-12). 

With respect to claim 5, McGrath discloses the method of claim 1 wherein for 
each of the first and second sets of amplifiers, the gain of each amplifier is based on the 
B-format encoding scheme (col.5 ln.7-13). 

With respect to claim 6, McGrath discloses the method of claim 1 further 
including: providing a third set of amplifiers and a fourth set of amplifiers, the gains or 
the amplifiers being a function of the scaling factors (fig.2 #1 1a, fig.3 #41-44, col.5 ln.7- 
13); receiving a second audio signal (fig.2 #9a); providing a direction representing the 
direction of the source of the second audio signal (fig.2 #11 a, col.4 ln.40-50); adjusting 
the scaling factors depending on the direction (col.5 ln.7-13); applying the third set of 
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amplifiers to the second audio signal to produce third encoded signals (fig. 3 #41-44); 
delaying the second audio signal to produce a second delayed audio signal (fig. 3 #31 , 
col.4 ln.57-65); applying the fourth set of amplifiers to the second delayed audio signal 
to produce four encoded signals (fig. 3 "not labeled"); mixing the first and the third . 
encoded signals, or the first and the fourth encoded signals (fig.2 #12); and mixing the 
second and the fourth encoded signals, or the second and the third encoded signals 
(fig.2 #12). 

With respect to claim 7, McGrath discloses the method of claim 6 wherein the 
second signal is a synthesized audio signal. It is inherent that the encoding of the 
second signal (fig.2 #9a) in the B-Format Determination means (fig.2 #1 1a) would 
produce a synthesized signal. 

With respect to claim 8, McGrath discloses the method of claim 1 further 
including a decoding the encoded signals, the decoder comprising filters defined based 
on the spatial functions (fig.4 #70, col. 7 ln.28-58). 

With respect to claim 20, McGrath discloses a method of producing an audio 
signal from directionally encoded audio signals comprising steps of: receiving 
directionally encoded audio signals according to a set of spatial functions (col.4 In. 40- 
50); generating a set of spectral functions based on the spatial functions; providing a 
first set of decoding filters defined by left spectral functions; providing a second set of 
decoding filters defined by right spectral functions; applying the first decoding filters to 
the encoded audio signals to produce a left-channel audio signal; and applying the 
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second decoding filters to the encoded audio signals to produce a right-channel audio 
signal (fig.4 #70,76,73,74, col.7 ln.1-16, fig.5 #8). 

With respect to claim 21 , McGrath discloses the method of claim 20 wherein the 
set of spatial functions is defined by {gi(9, cp), i = 0,1 ,...N-1} and the step of generating 
the spectral functions includes providing Li(f) and Ri(f) such that £ gi(0, cp)Li(f) 
approximates L(0, cp, f) (McGrath hj,R(t>) and E gi(0, cp)Ri(f) approximates R(0, cp, f) 
(McGrath hj,L(t)) where L(0, <p, f) is a set of left ear HRTFs and R(0, q>, f) is a set of right 
ear HRTFs, where {(0p, cpp), p = 1,2, ... P} is a set of directions and f is frequency (col.8 
ln.3-20). 

With respect to claim 22, McGrath discloses the method of claim 21 wherein L(0, 
cp, f) and R(0, <p, f) are delay-free HRTFs (fig.5 #6). The use of the mixer in the McGrath 
reference supplies a delay free HRTF to the system before the signal is delayed in the 
FIR filters (fig.5 #8). 

With respect to claim 23, McGrath discloses the method of claim 21 wherein 
providing Li(f) includes solving, at each frequency f, the vector equation L = GL (col. 6 
ln.41-45)„ where: the set of left ear HRTFs L(0, cp, f) define a Px1 vector L G is a PxN 
matrix whose columns are Px1 vectors Gi, i = 0,1, ...N-1 each of the N spatial functions 
g(0p, cpp) defines the vector Gi, and the set of Li(f) defines the Nx1 vector L (col.6 In. 12- 
25). 

With respect to claim 24, McGrath discloses the method of claim 23 wherein 
providing Li(f) is obtained by L = (GTG)MGTL (col.6 In. 50-55). 
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With respect to claim 25, McGrath discloses the method of claim 24 wherein 
providing Li(f) includes projecting a Px1 vector L_formed by the set of left ear HRTFs 
L(9, 9, f) over each of Px1 vectors Gi formed by the spatial functions g(0p, cpp) to 
compute the scalar product Li (col.6 ln.40-55). 

With respect to claim 26, McGrath discloses the method of claim 25 wherein an 
Nx1 vector L formed by the scalar products Li is multiplied by the inverse of the Gram 
matrix GTG (col.6 ln.50-55). 

With respect to claim 27, McGrath discloses the method of claim 23 wherein 
providing Li(f) is obtained by L = (GTAG)MGTL where A is a diagonal PxP matrix 
where the P diagonal elements are weights applied to the individual directions (0p, (pp), 
p= 1,2,... P (col.6 ln.46 -62). 

With respect to claim 28, McGrath discloses the method of claim 20 where each 
weight (col.6 In. 56-62) is proportional to a solid angle associated with the corresponding 
direction (col.5 ln.58-64, col.6 In. 12-25). 

With respect to claim 29, McGrath discloses the method of claim 28 wherein the 
spatial functions are spherical harmonic functions (col.4 ln.7-26). 

With respect to claim 30, McGrath discloses the method of claim 21 wherein the 
spherical harmonic functions include at least zero- and first- order harmonics (col.4 In. 7- 
12). 

With respect to claim 31 , McGrath discloses the method of claim 20 wherein the 
spectral functions define filters Lw(f), Lx(f), Ly(f), and Lz(f) (fig.4 #70), effective for 
decoding B-format encoded signals WL, XL, YL, ZL, WR, XR, YR, and ZR, wherein the 
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left channel audio signal is defined by WLLW(f) + XLLx(f) + YLLy(f) + ZLLz(f) (fig.4 #73) 
and the right channel audio signal is defined by WRLw(f) +XRLx(f) - YRLy(f) + ZRLz(f) 
(fig.4 #74, col. 10 ln.27-33); whereby the left and right channel audio signals are suitable 
for playback with headphones (col.8 ln.27-38). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 34, 35 and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over McGrath (US 6,259,795 B1) in view of McGrath et al (US 6,628,787 
B1). For convenience the examiner will refer to McGrath (US 6,259,795 B1) as 
McGrath-A and McGrath et al (US 6,628,787 B1) as McGrath-B. 

With respect to claim 4 McGrath-A discloses the method of claim 1, however 
does not disclose expressly wherein the spatial functions are discrete panning 
functions. 

McGrath-B discloses the use of a panning function in a B-format, 3-D audio 
reproduction system (col.2 ln.4-25). 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the panning system of McGrath-B in the B-format processing of 
McGrath-A. 

The motivation for doing so would have been to pan for a first portion of the 
spatial sound field to a corresponding set of first speaker feeds as determined by the 
spatial direction as taught by McGrath-B (col.1 ln.42-45). 

With respect to claim 34 McGrath-A discloses the method of claim 20, however 
does not disclose expressly wherein the spatial functions are discrete panning 
functions. 

McGrath-B discloses the use of panning functions in an audio reproduction 
system wherein the panning functions have a direction, called a principal direction, 
where the spatial function is maximum and wherein all other spatial functions are zero 
(col.3 In. 13-36). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the panning system of McGrath-B in the B-format processing of 
McGrath-A. 

The motivation for doing so would have been to pan for a first portion of the 
spatial sound field to a corresponding set of first speaker feeds as determined by the 
spatial direction as taught by McGrath-B (col.1 ln.42-45). 

With respect to claim 35 McGrath-A discloses the method of claim 34 in view of 
McGrath-B, wherein the spectral function associated with each spatial function is the 
delay-free HRTF for the corresponding principal direction (McGrath-A fig. 5 #6). The use 
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of the mixer in the McGrath reference supplies a delay free HRTF to the system before 
the signal is delayed in the FIR filters (McGrath-A fig. 5 #8). 

With respect to claim 36 McGrath-A discloses the method of claim 34 in view of 
McGrath-B, however does not disclose wherein the spatial function has a principal 
direction. 

McGrath-B discloses an audio reproduction system wherein one or more of the 
spatial functions have their principal direction corresponding to the direction of one of 
the loudspeakers (col.2 In. 21 -25). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to have the principal direction of the panning function of McGrath-B in the 
direction of the sound source of McGrath-A. 

The motivation for doing so would have been to provide an accurate direction of 
the sound source where the primary direction of the panning function would be 
concentrated on the source of the desired sound. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over McGrath 
(US 6,259,795 B1 ) in view of Gerzon et al (US 5,757,927). 

With respect to claim 32, McGrath discloses the method of claim 20 wherein the 
spectral functions define filters Lw(f), Lx(f), Ly(f), and Lz(f) (fig.4 #70,76,) effective for 
decoding B-format encoded signals WL, XL, YL, ZL, WR, XR, YR, and ZR (fig.4 
#71,72). 

McGrath does not disclose expressly wherein the left audio signal comprises two 
signals and wherein the right audio signal comprises two signals. 
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The Gerzon reference discloses sound reproduction system wherein the left 
audio signal comprises two signals, a first signal Lb = 0.5(Wd - Xd + Yd) and a second 
signal Lf = 0.5(Wd + Xd + Yd) and the right audio signal comprises two signals, a first 
signal Rf = 0.5(Wd +Xd - Yd) and a second signal Rb = 0.5(Wd - Xd - Yd) (col.21 
In. 14-48); whereby the left and right channel audio signals are suitable for playback over 
a pair of front speakers and a pair of rear speakers (fig. 12). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to split the amplitude of the left and right audio signals of the McGrath 
reference in order to feed front and back speakers as in the Gerzon reference. 

The motivation for doing so would have been to create a three-dimensional 
sound for multiple listeners without the use of headphones. 

Claims 33 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McGrath (US 6,259,795 B1) in view of Gerzon et al (US 5,757,927) as applied to 
claim 32 above, and further in view of Clemow (US 6,577,736 B1). 

With respect to claim 33, McGrath in view of Gerzon discloses the method of 
claim 32, however does not disclose expressly wherein cross-talk cancellation is 
performed on the front and rear speakers. 

Clemow discloses performing a first cross-talk cancellation on the LF and RF 
signals to feed the front speakers; and performing a second cross-talk cancellation on 
the LB and RB signals to feed the rear speakers (fig.8 "TCC - Transaural Crosstalk 
Cancellation", col.1 In. 39-57). 



Application/Control Number: 09/806,193 Page 12 

Art Unit: 2644 

At the time of the invention it would have obvious to a person of ordinary skill in 
the art to have performed Clemow's cross-talk cancellation on the audio signals of 
Gerzon. 

The motivation for doing so would have been to eliminate cross-talk between the 
signals of the front and rear speakers. 

With respect to claim 37, McGrath discloses the method of claim 33 in view of 
Gerzon and Clemow, however does not disclose expressly wherein cross-talk 
cancellation is performed on the left and right audio signals. 

Clemow discloses an audio reproduction system including performing crosstalk 
cancellation of the left and right audio signals before feeding the loudspeakers (fig.5) 

At the time of the invention it would have obvious to a person of ordinary skill in 
the art to have performed Clemow's cross-talk cancellation on the audio signals of 
Gerzon. 

The motivation for doing so would have been to eliminate cross-talk between the 
left and right audio signals. 

Claims 38, 39 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McGrath (US 6,259,795 B1) in view of McGrath et al (US 6,628,787 B1) as applied 
to claim 34 above, and further in view of Clemow (US 6,577,736 B1). 

With respect to claim 38, McGrath-B discloses the method of claim 34, however 
does not disclose expressly wherein the method includes producing front and back 
audio signals. 
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Clemow discloses an audio reproduction system that produces left-front and left 
back signals based on the left channel audio signal (col. 5 In. 58-67, col.6 ln.1-19); 
producing right-front and right-back signals based on the right-channel audio signal; and 
combining the left-front, left-back, right-front, and right-back signals to produce outputs 
suitable for playback with a pair of front speakers (fig.5 #22a,22b) and a pair of rear 
speakers (fig.5 #22c,22d). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to split the left and right audio signals of McGrath-B to produce front and 
back signal as in the system of Clemow. 

The motivation for doing so would have been to create a three-dimensional 
sound for multiple listeners without the use of headphones. 

With respect to claim 39, McGrath-A discloses the method of claim 38 in view of 
Clemow and McGrath-B, however does not disclose expressly the use of cross-talk 
cancellation on the front and back speakers. 

Clemow discloses performing a first cross-talk cancellation on the LF and RF 
signals to feed the front speakers; and performing a second cross-talk cancellation on 
the LB and RB signals to feed the rear speakers (fig.8 "TCC - Transaural Crosstalk 
Cancellation", col.1 In. 39-57). 

At the time of the invention it would have obvious to a person of ordinary skill in 
the art to have performed Clemow's cross-talk cancellation on the audio signals of 
McGrath-A. 



Application/Control Number: 09/806,193 Page 14 

Art Unit: 2644 

The motivation for doing so would have been to eliminate cross-talk between the 
signals of the front and rear speakers. 

With respect to claim 40 McGrath-A discloses the method of claim 39 in view of 
Clemow, however does not disclose expressly wherein the spatial functions have a 
principal direction corresponding to the direction of the loudspeakers. 

McGrath-B discloses the use of panning functions in an audio reproduction 
system wherein the panning functions have a principal direction corresponding to the 
direction of the loudspeakers (col. 2 In. 21 -25). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to have the principal direction of the panning function of McGrath-B in the 
direction of the sound source of McGrath-A. 

The motivation for doing so would have been to provide an accurate direction of 
the sound source where the primary direction of the panning function would be 
concentrated on the source of the desired sound. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. Abel et al (US 5,596,644). 

Abel discloses a method and apparatus for efficient presentation of high-quality three- 
dimensional audio. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason R. Kurr whose telephone number is (571) 272- 
0552. The examiner can normally be reached on M-F 8:00am to 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on (571) 273-8300. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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